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PROBLEM TO BE SOLVED: To enable surface mount, realize 
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imxm. i ] mm&nm 1 mnm<D^im®mm#iiM. 
m&mfcmLa&m&tzjmz tu ttmmmnmt 

+5 J: 5 KRB- iotltzV- b SSSiU 

T BtilBn 1/ * * JI * fctt K w >M* T'it-T 5 «fc 3 

BR 3? ntzwffis i § m u/a © M/ > ^© ftgp tvfc 
sffiB*^«g±tit*^ tinmwrnmrn t. 

•^-XS©*B©-gp{3ttjlCn>^^ l-:f5«i:-5fcfl2 
jE££;h,fem©±«8Ii:, 

h5S3^ 1 ©i«®i:|Bl-H±T*BuiBai*7 , 7^©±ffl{3 
jfEe 5 «fc 3 KftJfiE;* ftfcfg 2 i:, 
iiuiBfS 1 (D^mmt B— H±*eSW3y- r WSifc8S6&;* 
ti 5 «fc -5 fc^JEig^ tifc©J««8l i: fcHfit-r SC^JM 

[»#«2] BulB^ST'v^tt, HuiB«BI5IStBLffl 

© ^©wau;: ^ 5 ^ttfsaa/frtf y $✓ y a > 

ftT&tu fcSWi, ffiffi^VZ-pm&tzte 

k w >ji bmnmvm^mvamm&im&mim 

[if3fc»3] miiBaSm^^O:, &.%m£fmVTWl 
fcttv-*«ii£©*ffi*»e>^-;*jf £KI LTgfilB*# 

-rzmim i 3 ©^-rna* i mtifsmemtim^ 



t- sas «n i tjm 3 ©v*r*t* i «ciBt8©Si3ffi^ 

[■MSB 7 3 iS*«l^M6©V^niPlJ«fcfB«8© 

05 ttm*m#m&±, mimmm<ommspmi»im±tz. 
i&mpmmm&mtite titz^mmm^msammsspf 

ftm&^mviimk.ffiiB&nr^rimiaiZMo sfet 

10 im*m 8 ] m#m i 75M 6 ©i^*i> i jgctatt© 
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^f$^©HufB(K^aK^«i6»Ji©^JSSIJCSfffB^-^ji 

15 ?imtez%m>f-tM^-!n-5h?>i'x*b{sX 
im*m 9 ] miiBSfi i ©is® tm 2 ©^«ei©±ffi 

**i-Cfc»K Hu8Bfi«m«B©±H(c4)4 i ffl^-;i'A s «« 
l «fciBf8©«^7ffl^^^o 
[000 1] 

[^^©js-rsft^^-s] ^«*k©^^ 

25 #rafc*«M£Mt1^ffi&©«;t>ffl4^fcfii^£<fc 

WTS*)©T% «jltt>t9-MOSFET (wmy—Y 
SSIM»*h^>^^) , I GBT (Insulated Gate 
Bipolar Transistor ; i^y— HS-'^'f 4?— 5 h7> 
30 S>**) , MCT (MOStmOHf^y^) feifCffi 

[0002] 

[^©S^] «^Jffl^^5R^tt, *^<*««©i^ 

35 ^9-MOSFET^ MOS^- J; tligi&^ixS 
>'^ 1 7 — I GB Td s fflV%5)tlTV'» ; 5o 

[0 0 0 3] ^7-MOSFET-^M7-IGBW 
-b«3§i:UT, M0Sy-h*3|qR«K:BKt&ri/- 

■f-mmt, ffimib£iBmi&b*m&2i£2>tzir>izMos 

[0 0 0 4] M/>f«I©M7-MOSFETtt, 4^ 

45 ^Ufcfe©^*!?, U-MO SFET 4:IS5**i5. $. 
fe> M/>^«ja©-»t*7-IGBTtt, 4ye»*iR±ic 
h ^>^fll3fi©IGBT-fe;US;#l!!c3feSbfc*©T*$) 
5> U-IGBTi:$S;$tL5o 

[ 0 0 0 5 ] U-MOSFET^>U-IG 
50 BTIt f-+^;USia©ISi)itJ;!3l4tg*fS|± ({SSI* 
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Yb) £HH^V^^rv-^^©MOSFET-£IG 

b t «t *} i> h s nx s o 

[0 0 0 6] EI7(i> TONft^;HOU-MOS 

f e t MLTmm*wmtzmirMmm-c 

$>&o iCU-MOSFETIt N+ /N- x.^^dr-> 
[0007] N+ K W >jf 10© 

So ccDN- miwmm&wtmtRmz.p^— xmn& 

Mf&ZtX, £©P^-*Jfl2©«Jf3Sfc«:jI#lfi<JfcN+ 

^■y- b mmnvmfo&frMmt! tix v » s e 

[000 9] &S?-*U£s h M^>^15ffcfc*ft 

f&ZtiX^Z. 

[0 0 10] ^^r±©ja2«^CD^*SV^i 

—sb (*^j-c{±^-^ y±.(D-mnmm ©n- js^jb^ 

KfciU *5I3N+ V-*SM814i;|5lD:rgT% N+ Jl*>£> 

[0 0 11] gufaP-i-xJil2CDSeg(5Ctt, 

+ ««824tffl5figsnT43»), h M">^15©TW 
*»£^ftfcP^-*JI12±fcfci^iiii6^# F-:/3;h,fc>l« 
U 'J3 >^e,&s^u ^ i; n bBEJ^25*smifBy 
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VP^-*JI12©g*iB©-^£«jIf;::3>*£ M-SJ; 

«i GRl©£«8i) 20*s^jg)c$tiTv^So ^ntisiBt 
fc, Hffi3*U^Un>-!7 , -hlH«|25t3n>^^ M-?>,t 

— hBBJ®2l43«ttJtc:tifc:it^t2.i£v%y— h (y— 

Braver) tmmznx^&o ztitmmz. 
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KW>«ffi (Sg2©£®g|) 70#a8l*S>*lTV^o 
[0 0 1 5] 3©<fc5&«§fiK£«fc>K KW>«B704: 
v-*«&20 i: ©RS fcSffi&EMin L&ttMttfy— b Wffi 

10 P^-Xgl2, N+ V-*1fii3£l4, V-hm&miS&X. 

xFhv>^y-\-mmnt±. p^-^Jii2oy— b M/ 
>^-i5t:ge-rs^ffiSi5^K:j&fiE^ns^^^;wMJa*a 

ITCN+ y-r-^«J«14ipe.N- ®ll<HlftLTN+ 1*1/ 
-r>JB10fc*?£&A-r3«fc-5£fc£o y-h 

fgfc «c 5 U - M O S F E T #!£8i;* il h o 
[0 0 1 6] ±f3KiiOU-MOSFET{i > ^y^T- 

>\y*-V<Dmim.V>m ] G*tLte^X\^ 0 

25 iaS*^av^Tv^?>o 

[00 17]*4b% N?-+*;i/M©U-I GBT©«jg 
tt> HuiBN^-^^l/SOU-MOSFETtJt^-r, P 
+ i£z9#fi*£ (p+ nu^^S) ©^jggPK:N+ i\v-7 

30 ^-±C^fi!c$^fc^C^>J/^^St$n^ ±IBP+ 

[0 0 18] £ZZX\ U-MOSFEW-IGB- 

<fb-rS'i>g#;fc2>o d©SS«B'fb^v>, y-h^gil^© 

(^^^^«®) 20i:N+ V— (ol^;/* 
«4D 144b*«J:VP^-^ei2i:©r3>^^ bffla* 5 ^ 

[0019] z(D&5t£^>#t7 hwm<D^ji*mm't 
©3p®>»^->*wrs«t-5ic, p^-^ai2 

[00 20] N+ V-*fc*8 (x^^iD 

*«^vS'a (=PJ^«©t&?) «©^Fffi^^->^ 
50 *rrs«fc5t^ y-h Mx>^15tc:?&oT^« 
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[0 0 2 1] EI7^K:^-r«t-5fc:, N+ V— * 

fM (x?^I* 14©g|ffi*>£^-*J112©&*© 

vZm® 14«fc»)fc^<V-* (3:5 v*) 3>*?Y 
MOh^fSUU (i?«^Si) 20 

[0 0 2 2] ±fBbfc«fc-5£M'>3 L 3>**b8tSi£ 
— ^— *Jf#2tJSSbT:3l^4\ ai^yjr., ^ 

[0 0 2 3] b*>U ±f3bfcJ;5&#ffl©#ljg©U- 
MOSFET-¥>U-IGBT^71/-tI GBTt:*5VN 
HuiSEl/feU-MOSFETi:|iia©Bg®ASfeSo 
[0 0 2 4] 

[$6BJ3#J!¥& b <fc a £1" SiSSUS] ±13 b& «fc -5 £t£&© 
J* W >iim:llS HJ£*u MH»Tfat>*vtv<» 

stty^-f >^K«tt) u— b*7v- A^g^n-o^s© 

fee 

[0025] *^{±±ga©F e gs^*^-r^.< ti 
fc*>©T% ^#^©Jt®<II£«i3i£*ift-r£>;ii:fc: 

[0026] 

=¥■ it. mmsittzm i mnm(D^tomm.&tmeM&\<^ 
#«si:ii3s»©^ 2 m9M<D*m{*.mfre>-&z>'<-xm 

«M©^ »*fW*fctty-7««i:, iiufB^** 
««C»?WK:?BHR* 1 ag«S©^ft6^ilS#i£ 



h^©aa^e.n>^^ h^^sabTSutBn 
w * * « * fett k i/ -f * -em-r a «t 5 k^ess nfc 
«S§5lgfcBb/8© b i^>^©iW;:fl2j$£ft;H^fi© 

£J;tF^-*S©aiB©-S&£ft«Crj>** h-rs«fc 

•5 c«?j«*iifc» i (D3=nmt, mmm i ©^wei^ 

[0 0 2 7] tu§3^«^^(i, Buf3«g|§l§ 

K^ft^^tt, «!${BK:^i!tbTlE?iJ$tiT^fi)c$ti 
Sc:i:*sM*bv^ 
20 [0 0 2 8] MOSFETCO^tlt il^CiK 

25 [0 0 2 9] U-MOSFET©m^{Cfi, BfJlB-y-b 

30 -hm«iT-feSo -©»^s Mammon*. tuiBb 

[0 0 3 0] ri/— ^-MOSFET©^JC{±, SufB^ 

[0031] ioBTo^rcit m2mmm(DMms. 

40 Huf3^«r7^3bsji«:S. 

[0032] ^ HufiB® i <D3z.wmtm 2 ©^m@ 

©±a»3tt^ix^ti«M©*EB^-;i/^S!ciH«$n 
T««8$*tT43t)> Huf3«iJ«iSei©±ffi{c:*.^Eit?-;u 

45 [0 0 3 3] 

[0034] <^ i <Dmmm>m i *^b^cd«a 

50 -M0SFET©-^J^1-HJffflia-??*)?>o 02tt, W 
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l cou -mo s f e T<D±mn$—y<D—m-*:7r<t±m 

[00 3 5] i©U-MOSFETIi, ia7£#|&LT 
fjj£ELfet«e^j0U-MOSFETi:it^T> *-y7± 

[oo36] sp*k i2i i ^ *mvmmz, n+ k w 

*><DX-$>2>o dON- Jlll©SJfg&fcfc}:>i#?8<JfcrP^— 
*JB12#flM£Hv £©P^-*«12©*JBgBfc«:3I2R 

i4©^®a»e>N- wiitsi-rs^o^- h b i^>^i5 

[0 0 3 7] -ebT, d©y- h h V >?-15CD|*ie(3{i 
h *EBl7#S»&<W£j&£ ivt V * S o 

[0038] WkWTtiK, hhu >^i5-esusn 

fctC^P^-^Jg^CDftffiCfcJu y—Y hl/>^15© 

[0039] $.tz, *-v7±<Dmm%i.m(D±m&z>^t*. 

fcfcfc, N+ V-*f§t£14i;|E?Ibx;g-t?N+ «*>£>&33 
[0 0 4 0] ££{C, P^— X»12CD^JIgUK:{±, 

>*>£>fc6;tf »; s> ij n >y— b (G-Poly)IE*g25# 

^ii^i6£;frLT^£*vr^So mm&Y\s>?->f— 
h9mmz>f-hmmm%mi,m (Ei^-a-r) 

[0041]$ t,\ z , ^vzr±<Dmmm$,iztemm.(\ 

y ^ >y- hffiiia25*^tr^^S«J:t:JSra*6ltlR18 

b*-;nbsWn£*vtv^o ^ojiMi^JKl8±{w{±, 
HulB3>^^h^-;i/*aDTfuf3N+ v-*fBi£14cD 
SB©— gMScfctfP ^— XS120^BO— g&fcftilf;: 3 
>**b-fi><fc-5£**;u (mfcfT^-^AJgl) #> 
£ & 2. V-*( Source )«g (*lcoi«8i) 20#7fcj?££ 



t^r- Moated f mmv-hwm, ®mmm) z\ 

[0 0 4 2] N+ V-^«Gl4©*ffiA>e>P^- 

05 XJ112cD^cp©^titBtji-rS*T% N+ V 

JgJ«bT**, V-*W§i20#±§3 b >^rtgPT- N+ 
V-^^14*5<tVP^-^Jil2K:3>^^ hfS 

10 So 

[ o o 4 3 ] s *mmmx-&. >*#h 
mmzvmwfrbK- j!ii&»5iltn+ b*w>jfio 

fcjl-f S$5£©W£3l£WUffl© b ^>^WJ*.«R i 

7^19*^J5£$^^■CV^So 
20 [ 0 0 4 4] ■£ Lt, ff^lC^aM^ffla h 

n) mm {.M2<D3zmm 22&v-*.mmo&&wf- 

25 hmei21a <DJ&tiik.M-3m.X>Mm£tlT^&o ±13 K 
30 [0 0 4 5] $e,{c^ V-^mfii20i: KU-f >mfii22CD 

±mwt*n?ti®&m<Dft^iim*26ififrWLmm;z 

1 ®©^33g^3im6*sgH§r£ iXT V^ S . ±f3^SPgg^ 
35 V-vSo 

[0 0 4 6] ^Oio^CJ;^ mifBKl— OWM 
22t V-X«8i20i:©ra«'«ESSl*P Lfctt^gT-y- h 

- miu p^-xjgi2, n+ v-*fs«£i4, vtm 

40 BU6*J:WM/>^y— h««17tt, P^-X«12cD-r 

^$»btN+ V-^«M14A»6N- JillfcigfiLT 
N+ KV^>J110fcSdF$SA-r5J;dt&?>o 
[0 0 4 7] o*tl, ^ffi»gi21a OSiJffllWEtioT 
45 K >^l22* : «e> V— *«8g20fc$it*v5 K >«M 
St>A7»t5 d tifi RrtilC^S U -MO S F E 

[0 0 4 8]*^ E|l©U-MOSFETGr>«rft£o 

50 [0 0 4 9] dOU-MOSFET©i$Mt|gbt, N 
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2) izmtezv-xmrnozmmu pi^ommzk. 
[0050] &tt*->*>t?Kzmtzit. v-*m 

@20C#LTlE©m£©>A-h®E£<7 , -h«fei21a £ 

m©20*>£>N- if llfc«^#&A;**lSo £©i£A£*l 

[0 0 5 1] J|ff*«^->*7S*aWHCtt % V 

-X«fli20fc*|-bTAcD«E*y-h«S21a tGWraf- 

[0 0 5 2] ±t3«ji©U-M0SFET(i, * 

©tf-ffl{||C3-o©«& t?**), V— *«3i20, KW 

>mei22*j«tvy-hm«i2ia wmmztixtf-ttZo 

[0 0 5 3] Ufetfot, t£^J©«fc-5&^>;/>!r-^C 

C, ^u"ir-^ffl&^O^b**taiPJ5:<T^tro * 
fes ^•yT'ftHfflUCV— ^«g|20*S'7-)'-V^>7 ; ^ >^ 
K«tt) V-F^-Afc^^ftsciiiis^©-^ ^ 

[0 0 5 4]%^ ±fB*iSOU-M0SFETtt, ^ 
^te**K©J+H±T? V— *«8i20i; K W >W£22#lt 
«EO^SiSbT#i£-rS©T% #|;tfc£2 0V~ 10 0VS 
^©{BSffiWfflj&fcSLT^S. 

[0 0 5 5] Jfc&N ±f3#§ii©U-M0SFETfci:, N 
+ V-^^14, P^-^S12fflSHlgP (V-*«gi20 
i:©n>**h.^) ©¥E/**— >i:UT> 09-7 Kct 
Lfcti£^J©*>©£:|!g«t:N+ V-^^H^T-^Fffl^ 

hwmnimf&ztiT^2>m*mi,rzip, incise. 
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[0 0 5 6] BP*,, U-IGBT©V— 7.>M>— >*ffi. 

•5^ oSt), -y-h Mx>^l5fc^oT^tt©N+ V 
-x«?t£ (a^^^WM) 14£P^— 7,Mtt(D&ft(Dm, 
m%Ufi&RtZfr&.i- S J; a fcflgfifc bT^i^V^o 

[0 0 5 7] f IT, Mia^mx^^©^^-^ 
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I GBT) 
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